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LT^S (Journal of Invertebrate pa 
thology, 2 2t, 3 7 7~381I, 1 9 7 3^) 0 Li&»U*&*tfl£l 

0 6 X 1 0 7 {@OlS^-«b75^#^tLT*5^-r, cfc<9i^£ 
g Sr 6 £> WJS^ftoM #(&V ^ £ V n o Pp^JH^ £> 0 fc 0 

5 £fc, ^(»#Cti^#SlcD^Lfc^^^^ • /Kt°y ^ • NRR L 

v B- 2 3 0 9 SO»^F^ (MJ^h^) 0. 5%,mM^*Xl. 

5%, y >mAm~ t> y ? A o . 3% N ^o. 1%, ^'14^ 1 %?r-atp 
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#/c <!: (Journal of Invertebrate pa 

10 thology, 19i, 125 — 130 H, 1 9 7 2^) 0 ^<Dt%mii 
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20 
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£ 5 x l o 7 f@W±cofiJ^T:\ Ld>t>, ^^^6-5 oVot^^mxm 

m&fcm ^ o mm^-m <d zlmwh & £ h k m < -r z> n <t ^ T * # & „ 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

mitt, isf ^^7^*°7/«rV ^t^w • *°t°y ^cDi£^-«cD^ 

0 2tt, HJfc#j2~4, ttK^ 5 ~ 6 (u jo It 5 $Mffi 4 1 © 7° n y ^It^^^ 

io -r 5 i®^- t^ o 7^^7 ^ * ^ ^ <b *^&M^-m<D$Lm%t<Dm&$:^ u ^ 7 7 -e 

15 DETAILED DESCRIPTION OF THE INVENTION 

^IBIS-Cffl^S^^vW* -^fy^ (Bacillus popillia 

^-f "7^ ^ • ^ JJ tf" n v 5 — 0 8| (Bergey' s Manual of 
Determinative Bacteriology Eighth Ed 
20 i t i o n) \Z. <£iLf3\ ft £ i . 3 — 5 . 2^m, o . 5 ~ 0 . 8 n m(D 

/7Aitt^It% 4ft&I^2 0~3 5t)-efe^ EI l i'^-rm^EI^$n<^ 
fl l « ^ t JiSf 3 7 ^ # 7 2 i ^ ft § o b7>U s^/VT. • # 

h° y - /}ft 0 y^(Paenibacillus popil 

1 i a e ) <t CD^ — V V^CD^gft (Int. J . S y s 

25 t. Bacteriol. , 4 9|, 531 — 540 H, 1 9 9 9^) ftWiTF $ 
tLTV^So y h (Int.J.Syst.Bacter i o l.,48|, 
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it $> \z.m v ^ h nx £ it,* 7 * # 7 co^rM. 2 %£*fr&^r*& Jis * r* 
io mvt. nvtxt&i/— hvtm. \,^-rthxh<>xh^^K mznmmti<9 (D^mx 

Wia#«!J«Sr36*J:<K3»U5S^«fl!B-C*>So ^©i^jttfW^LT 

15 «\ H^k^ttKO^K^'&fifeWaglft^J TD I A I ON HP2 0J , TD 
IAION HP 2 1 J , TSEPABEADS SP825J, TSEPAB 
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P 2 0 7J % T ? V /l-^f&ffimmmM TdIAION HP2MGJ ttz&m 
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25 /«fc^|ias(*SK3||f?PJtc!R#$tb5**«i>L5r i Sffifttefc 0 , S^fSfflrtT 

#3I^TM£^5^#J£it6 I Ftf>'7 p n y Z/(D^m-£. mmgMno. 1~0. 
7fi%^tL<, 0. 2~0. 6ff*%^4*»C#* f£#i#it& c P<£>:/n 
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i ? ^OMll'-af ttli, mZ-ft. ^3?t$jC 

r xfmmm. a* m if h n z> „ 

b©if©iii*s, -<;/h>\ m^^^. 7^hr^^y* 

(DWim%Mtp(D^mmfe. 0. 0 0 1~5ft°MSL<, 0. 2~4fCS;% 
<£>#J^£- 10-6 5fl%i:t5«^ft b< , 2 5-5 0fl%i:t5©^# 

t&xzz> 0 ^tit>(DjfemmL<D<smm-z. mm%m<Do. ooi~5it°M 
*lv\ fcfcL, ^>n^ • ,-*?fc°y ^^js-rs^<^ii^ti-(iii-r5 



6 









/n!Jy (0. 1~0. 7fi%) 
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p H ( 6 . 5 ~ 8 . 5 ) 
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'Mi©0. 0 1 — 0. 5K4%75S$f^ b< „ 0. 03-0. 3fi%^#(i» 
10 mfcigi& ( P<D\i°;U¥>-m<D^mm%:0. 01-0. 5fl%^t^ri 

• 4?t°y ai^JRi-SBStOiiJB^jgb^i&iliaaEW:, 2 5-3 2tt'fc 
So WWpHIl 6. 5-8. 5riS#£L<, 7~8 b 

•95X10 7 ~ 1X10 9 {@(7)SiJ^-eM5t-rS r <ir^-C# 3 0 
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✓<^vl/;* • /Kt° y ^ (Bacillus popilliae) USt^II* 

i: LTfi, a^/V* • tf?fc°y ^ • tv^7 (Baci 1 lus popi 1 1 i 
5 ae Semadara.FERM BP-8068), - /jf fc°y • 

(Bacillus popilliae var. popilliae 
Ma me , F E RM BP-8 0 6 9) N /^>V7, • /K fc° y • fc ^ (Baci 
llus popilliae var. popilliae Hime N F 
E RM P - 1 7 6 6 0) , a^/V.* •^k°yx.f^7 (Bac i 1 lus 
10 popilliae var. popilliae Sakura^FE RM 
P — 1 7 6 6 2) „ • /}f fc° y • *f =l. h ^ (Bac i 1 lus pop 

illiae Dutky.ATCC No. 14706), a«^-/Ia* • i£ t° y 
x • ^nn VI?" (Bacillus popilliae subsp. me 
1 o 1 on t h a e) m&mtfbtlZo fc*5 x y^jV^ • sjf bf y • 
15 It ¥^10^512 1 0 l^ltgf ligf i3S^f (9£ mtftifr 

&a mm&ffim^wim m^yo^tt-t^?-) i^K#t ferm p-i 
6 8i8 -e^t^n, w 14^6^100 ic-??^* h^^m^< ni^^fe 

(C^W^tL, SK#^- F E RM BP-8 0 6 8m^tltl^o ^^c, A^ 

/vx • xif t°y . -^te, ip^ci i^i U25 Biciisi^^ifiis 

f£#-5§-F ERM P - 1 7 6 6 1 7:^t££tl, 14^6^106 d:/^-^ 

h^m^m-5< mm^mz&wtsti. sk#^ferm bp- 8 0 6 9« 

— £\ V5$kttM<7> ^tf* v^Uffe^ LTIi, K^^V^V (Anoma 
25 la cuprea),^-^^"^^ (Blitopertha orien 

t a 1 i s ) „ p< =i # ^ (Popi 1 1 ia japonica) % !7 ^ ^ -V 
^ (Phyllopertha diversa).^-\"YP=i (A d 

oretus tenuimaculatus) > M ?*■ ^ (Anoma 1 a 

rufocuprea) #M^j~f htl&o 
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/^/i^* • jjft^y ^^JS-r^0<Dj}&T-il^m^»^M^J^^bT^ffli-6r 

tcvm^-m&i x i o 9 ~i x i o i3 mnmbtez> «t ^pm-tsc: b 

tf, Jffi±«iJM. «6±@^flfc*, £*»tfWfMiJ, £*@7B«Mfr* 
<5 0 

^fisBs^j^tfeffiStt, =^A^i4©8s, aiffl«*©a«&t^#jsi^ 
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mnm i ) 
(i) un^mm 

io ffliJ^iWf^ ^hy^Lt r*° y-<y> h^sj (B^mmttm) . r h y ^ 

h^J (f^7 3?ii) ^ix^Xi bT^y y-T Ktti^ ^T47-=lQM<D 

V\ 1. ofi%^H*iSb rtlf)^10fi%hy^nnSi7kM 
t'2ftf!U i<M#bfc^, it^HI^J: V ffc&V1t 0 ^r<7) 

15 Jift^AKT-y-^XO. 2 /im(D^^/^^— -ettiibT^SiJ^K^f^^^PM 

bfc 0 
(2) 

20 7UiSI«t ^LaChromj bTfTo fc Q ftiS, 5 y Bfe 
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op AmmmRj&m 


R 1 


R 2 


R 3 






21. 6g 


21. 6g 




24. Og 






2 5%Brij-35^^ 




4.0ml 


4. 0ml 








800mg/l0ml 


Vol? 






2. 0ml 






150. On 1 










am 




1000ml 


1000ml 


1000ml 



3 



mmm 


A 


B 


C 


*xyg£tlW2H2 0 


8. 14g 


26. 67g 






7. 07g 


54. 35g 




^iy^H 2 0 


20. OOg 


6. lOg 










8. Og 




110ml 






*7° urn 


0. 1ml 


0. 1ml 


0. 1ml 




mu 








1000ml 


1000ml 


1000ml 
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^4 





















0. 000 


0. 124 


0. 419 


0. 285 


o: 103 


(«*%) 


17. 878 


21. 653 


36. 668 


31. 452 


27. 369 



mmm i ) 

5 Tt^mttS^M) 5 g , -<zfh^ r^y^^h^sj ) 5 gl I 

10 SI) K^U 12 1°C, 6 0#Hfl, t-h^I/-yHT8lLfc. 

tk^p^lt i o o g t isfe&mftnm&mm^tzo sfc, 77^3«j o 

^teflgtti^ rfV7*-i^CA-i 23j ) lgML, $ ^^9**1^*0 
LT5 0 g i: L, ilSW^riSLfc. ett^tm&l^f&aifcc&g!* bfc 
15 m> ±IE*»«r^itlfi6«JiciPx.T, ifcfltfgfifi (A) Sr#fc 0 

(JtRMSlftl l ) 

m^rn (b - i) 

20 

(itmmmm 2 ) 
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x. mwmm (b-2) &mtz. 0 



{vcmmmm 3 > 

5 0) 5 g ^^JP^Lfca^fi, P»J 1 ^PTO-LT, $^J£itil (B-3) &&tt 0 
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mm a 


igi&B- 1 


mmB- 2 


mmB - 3 






L-7° o!)y5g 


L-7° vr/5g 




L-77-V5g 


m 




3 g 




3 g 


3 g 


j$ 




5 g 


5 g 


5 g 


5 g 


& 




5 g 


5 g 


5 g 


5 g 






5 g 


5 g 


5 g 


5 g 






1 g 


1 g 


1 g 


1 g 






nn 




mm 


mn- 




1 0 0 0 g 


1 0 0 0 g 


1 0 0 0 g 


1 0 0 0 g 



) 0. 5 g , itxdr^ (t^y^KiiSi) 1. 5 g , y VglTkJSf— # <J ? 
A (?03tMMtt«l#fii) 0. 3 g< (fnft#6mtfc8S#i&) 0. lgR 

H^ICI OOgttfcf, 1 2 It, 2 0m t-h^k-T'llt^iLt, 
15 ttfttftf! (B-4) Z'&tCo 
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m6 





B — 4 


it 




1. 0 g 


m 




0. 5 g 






1. 5 g 






0. 1 g 






0. 3g 










100g 



cmmm i ) 

f-frWrn 2001-149066 #^$Rfcf5«i<7)^W@ft:i#?|{i J: S^rfeT* 
/^jVT, - jjf fcT y . (F E RM B P — 8 0 6 8 ) „ /^/l^ • *K fc° 

y ..^-^ ? (p E RM P - 1 7 6 6 2) Xfi^^/l^ • J# t° JJ • -v ;>< (F 
ERM BP-8 0 6 9) ©J&^fc£r*&# Lfc 0 Sfcfc, Mlft^HUIX Li 

%h«) >ft\ (a) tjsfiiHimigm «»«tc«^.ff»te) 

fe, 1^1 vvm, 3 0°C, pH7. 6 flJ^l<D^#T' 7 0 fflig& bfd 0 

^m<DWtRx?Mm&mmm m^tt- eclipse e6ooj 
^3 8oof) \z£z>\g.mtkMx*$YmL, mm^n-r^m^mm<Ditm m 

&m 7 ~ 9 l<Z.7jk Lfc 0 
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l ~ 3 ) 

iwik^^t, m&mt& (a) [vi-ft^T, mm%m (b-d , (b- 

2) Sit/ (B-3) ^r^rtL^tiffiV^fca^fi, 1 <t [WTO- LTi£li U H 

m^-mm t m^mikm&m i ~ 9 ^ ufc D 

(JfcffetfiJ 4 ) 

HWJlt-^T. MffciM (A) idftxiT, f£#:*g*fe (B-4) £JlV\ 81 

10 ftgkwz&ft 100 [nte<!r b^j^^fi. 1 1 mmi^ Lt*i U H»J 1 







±t 5: y ^ 












(fB/ml) 


(%) 




(«»%) 












(«*%) 






A 


0. 502 


64. 977 


1. 1X10 8 


6. 2 


B - 1 


0. 502 


64. 977 


<1. 0X104 


0 


B - 2 


0. 002 


0. 768 


<1. 0X104 


0 


B-3 


0. 002 


0. 768 


<1. 0X104 


0 


B-4 


0. 007 


1. 049 


<1. 0X104 


0 
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*8 



















Oil/ml) 


(%) 




(fC*%) 


















A 


0. 502 


64. 977 


1. 4X108 


6. 9 


B - 1 


0. 502 


64. 977 


<1. 0X104 


0 


B - 2 


0. 002 


0. 768 


<1. 0X104 


0 


B - 3 


0. 002 


0. 768 


<1. 0X104 


0 


B - 4 


0. 007 


1. 049 


<1. 0X104 


0 



5 ^9 















zfv y ^mm 




({i/ml) 


(%) 




(«»%) 


y°v y xDfij^ 










(«*%) 






A 


0. 502 


64. 977 


1. 4X108 


7. 1 


B - 1 


0. 502 


64. 977 


<1. 0X104 


0 


B - 2 


0. 002 


0. 768 


<1. 0X104 


0 


B - 3 


0. 002 


0. 768 


<1. 0X104 


0 


B - 4 


0. 007 


1. 049 


<1. 0X104 


0 
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g . (B^mm±m r^y^h^sj ) 7. 5 g , mm^** 

5 n-^-7kfn#J (fP3t#BIS6tfc»«fJlR) 5g^Lfc„ »#Lfctf s k, 5 * 

{c^®tr^^px.t8 5 0 g t \^t- 0 ^(DWtfcigmz:. p umm^m^tz^mw 

(%m^^^=^^^±M) f-#U 12 1°C, 6 0m- b? U — 

jSi L-fc 0 

1 0 0 g UT«i4^SkS9t4rW»Lfco 77^ = 1:^ (0* 

tiiffitiM rf^fX*-ACA-123j ) lg^ilU £ £>&C|g@7K£r3)P;iT 

5 o g t unmmm^mmvfc 0 m^^m^mmRmnmmm^^mv. 
&mmw\z.mm#j^to?L, mm^rn cc-d &#fc 0 

15 

WJ3M4) 

WUKflm^SSl^T, L-7 P ny7O|j)DM0. 2gM0. 5gt*il€*l 

fiifc^it mmM2 tmmicvx. WLfcigm (c-2) &t>* (c-3) & 

20 

(Jt«asassi^j 5 ) 

T\ (D - 1) <H#fc 0 

25 (i:b^iHM^J 6 ) 

#J2 i:«Lt, ^f*:^±tfc (D-2) 
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m i o 





D- 1 


C - 1 


C- 2 


C- 3 


D - 2 








0. 1 g 


0.2g 


0. 5g 


0. 8g 


m 




3 g 


3 g 


3 g 


3 g 


3 g 






7. 5g 


7. 5g 


7. 5g 


7. 5g 


7. 5g 


ft 




7. 5g 


7. 5g 


7. 5g 


7. 5g 


7. 5g 






5 g 


5 g 


5 g 


5 g 


5 g 






5 g 


5 g 


5 g 


5 g 


5 g 






1 g 


1 g 


1 g 


1 g 


1 g 






mm 


mm 


mm 


mm 


mm 




1000 g 


1000 g 


1000 g 


1000 g 


1000 g 



(HJfe^l2~4, JtWI 5 ~ 6 ) 

^^mmz 001-14906 6^mizmm.(D'£%a<Dmfcmmizj:z>jjmT* 

• /tffc° y 3i • -fe-^^^ (FERM BP- 8 0 6 8) cDjfe^-S£ri&* L 

b^y^^jvat^ a htk^tsl&^m^W lxio 9 ii^e<fc 5 ill, is 

0°C, 2 0^OWl^tTofc 0 wtLSr»tfr«F*fi (C-l) ~ (C-3) & 
(D-l) ~ (D-2) ©^fWUmlgiU 1 C 

^#t% 7 Bmmm^tc 0 



<, 19 



mi i 





















m/mi) 




(%) 






zfu y i/<r> 










(SC*%) 


#J-^(@*%) 








D — 1 


0. 004 


0. 670 


5. 6X 108 


< 1. OX 104 


0 


C- 1 


0. 104 


16. 048 


1. 5X109 


8. 2 X 10 7 


5. 5 


C- 2 


0. 204 


27. 302 


1. 1X10 9 


1. 6X108 


10. 6 


C- 3 


0. 504 


48. 154 


1. 8X109 


1. 8X108 


10. 0 


D- 2 


0. 804 


59. 710 


3. 5 X 10 8 


<1. 7X107 


0 



mm (c-i) ~ (c-3) %m\;^fcmMM2~4x*mbtbfcj&+m^te i o 
^/p y ^(Dmmm^m.m^o . i~o. 7®»%cD$5ia^&5r ^t^o/co 

(1H»J 5 ) 

y-^h^sj ) 7. 5 g , wm^** y>r KttR) 7. 5 g , ^y hr 

15 8 5 0 g t Lfc 0 flMbfc^^ltil^pH«^^{i^/c^^1f (^L^^-Y^-^^ 
iS&m) (atltl 2 It, 5 0^1 ^— ^-^^T^LfCo 

tI®7K^0x.T 1 0 0 g i tTffitt^f t^l^Lfco 77^n|ci 

20 tkst^p^t s o g t unfemm&mmi>fc 0 m^^m^mmRnm^imm^^m 



fi 



20 

u zote&nmzmwtoiztoz.* m^mm (e-d £#/c 0 



(MSfti e ) 

Mum 6 l^l^T, tV^t^^-^- h y ^iO^iS- 2 . 5 g t Lfc^li, 
5 MUM 6 t^itat, ifcfrJgtti (E-2) £#fc 0 

UtiSPS^J 7 ) 

T\ f&ffciM (F) £#fc 0 

10 

m i 2 





E - 1 


E-2 


F 




L — "7° n y V 


5 g 


5 g 




±t!l 




1 g 


2. 5g 


1 g 






2.5g 


2. 5g 


2. 5g 




h ^ 


7. 5g 


7. 5g 


7. 5g 






7. 5 g 


7. 5g 


7. 5 g 






5 g 


5 g 


5 g 






5 g 


5 g 


5 g 






1 g 


1 g 


1 g 






mm 


&u 






1000 g 


1000 g 


1000 g 



15 mm (e-d ~ (e-2) j&umwmm (f) c^imifoMcMi 



mi 3 





















(f@/ml) 




(%) 




its 


-fx* y i/(r> 










(«*%) 










E - 1 


0. 504 


48. 154 


1.4X109 


2. 0X108 


14. 3 


E-2 


0. 504 


48. 154 


1.6X109 


4. 8X108 


29. 3 


F 


0. 004 


0. 680 


1.0X109 


<1. 0X104 


0 



-mm^m (e-d (e-2) ^fflv>fc^»j5^t/6-e#^tL/c^« 

(£4£)1£W!l 1 ) 

15 PJ (DUm^m \z. i 19 # k Hfc J&^S <k 3 = a * cd £ * 

^7 0fls^^^©7K(- 2 x 1 o 8 f@/m 1 ttezx omm&^xmmm ( 1 ) 

C2xi o 8 i/ml (ID £MLfc 0 

Lfc^^^/^-xV £^WzM- 2x10 *m/m 1 t 9 



^ 22 

- m (in) Mtfc. 

( i ) -7=7^y?l3 y-7 2 OfHt^U JWaiW 2X1 0 8 j@/;*7 yzfbte 

(ii) /^f^* ^2 0 -fiafc^- fls^f&as 2 x 1 0 *m/-t> y^tteZ 
&o\z.m^-(Dfyit^temmwL (id i:Mtfc 0 

(iii) -f"7^^-y^ti y^2 om^ML-. ^7X^7/^ff>P2 X 1 0 8 

(iv) a «9 tf> 2 Ofli(::^^fStffrfri\ >ctBS^^b^ 0 

15 £$J^Lfc 0 J^^t^o^T^ 1 4(c:^:U ^W^$ij^m^ov^-ci2i3 K££ 



* 1 4 





mmtEtim (%> 




1101 


2 3 0 g 


3 0 0 1 


( i ) 


2 0 


4 0 


4 5 


(ii) 


0 


5 


1 0 


(iii) 


1 5 


2 0 


2 5 


(iv) *t 

m 


0 


0 


0 
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(£#Jl«#iJ 2 ) 

5 (D^i^^tTo^Co 

Si6 c m(D^7^f -7^*7^6 0j®{^^±£:^ 2 0 gfoA^2 0 {@ 
^*j-b«-^Tffi ( i ) Xte (ii) ©^«£^tfJ!&^$?£fMT-|i»> 1X1 

fcf-u (i) »n©wtffi (a) zm^inmm 

^ns^s, (ii) mmmi<Dmm^m (a) £/Bv^c*£ii-e&#L/c, ^t- 

15 ^7°^ F^W^^ 2^%)*k* lffoAll, 25°C©JtigirtT'4O0 
1 5 i: feT^bfeo 



m 1 5 





mmifctm (%) 




1 0 0 s 


2 0 0 1 


3 0 0 1 


4 0 0 g 


(i) 


2 5 


4 0 


9 0 


10 0 


(ii) 


1 5 


4 0 


7 5 


8 0 


MM 


0 


0 


0 


0 



20 

*1 5 M^Lfc^T^fb, 4 0 0 @T-«8 0-10 0 %cD?Et:^«§* £ n 



X 

" f 



(&4fett*0!l3) 

rt ©«AW»SrfTofc, H»J6 t^LfctMffl (E-2) <£ «9 

10 k^^^^ 2^*^ 1 it oa^i, 2 5°c(Dmmmwft-?4 0 B 

1 6 (d^Lfco 



1 6 





mmtEtm (%) 




1 0 0 g 


2 0 0 g 


3 0 0 g 


4 0 0 @ 


MM 


0 


0 


0 


0 




1 0 


4 0 


9 0 


100 



il6 d^LTc^m^ib, nhtifzm^-m^^'^^^A 0 0 g^-et^ 



What is claimed is: 



25 



10 2. SufS^^^iffi^^-a^tL^^T ^ / mizM-tZ>-7v y ^<7)§iJ^ i 0 ~6 
20 5. SfjfB^^i^ift^cDtVPt^^cDfiJ^^o. 0 1 — 0. 5 ®*%<7>t5Hi^fo 



26 



ABSTRACT OF THE DISCLOSURE 

Sr, ®3t#J£^ir^t£j«*&aiU m^b/<9 xtf ? surfer ^ ttt^te'^iv 

i~o. ysaro^^D y v^-^tf 0 



